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Abstract. Dry land is one of potential areas for soybean (Glycine max L. Merrill)   

development. A total of 12 soybean genotypes, including two check varieties of Anjasmoro 

(high yield) and Demas 1 (adaptive in acidic dry land) were evaluated in two locations of dry 

land in Gunung Makmur Village and Kuala Tambangan Village, South Kalimantan, Indonesia 

from May to August 2017. The experimental design in each location was randomized block 

design (with 12 soybean genotypes as treatments) and four replicates. Data were subjected to 

combined ANOVA. The range of seed yield in Gunung Makmur was 1.56 t ha
‒1

 to 3.18 t hm
‒2

 

and in Kuala Tambangan was 1.72 t ha
‒1

 to 2.96 t ha
‒1

. Anjasmoro variety showed a higher 

productivity than Demas 1. Genotype of 19BE produced the highest yield in Gunung Makmur 

(3.18 t ha
‒1

), meawhile G511H/Anjs-1-3 produced the highest yield in Kuala Tambangan (2.96 

t ha
‒1

). The best genotype across environments was G511H/Anjs-1-3 (2.99 t ha
‒1

), then 

followed by 19BE (2.74 t ha
‒1

). The G511H/Anjs-1-3 has medium height and a relatively low 

of empty pods, meanwhile 19BE has medium height and relatively high numbers of nodes per 

plant and branches per plant. Those genotypes could be developed in acidic dry land area of 

Kalimantan.  

Keywords: Agronomic characters, cluster analysis, G × E, seed yield 

1. Introduction 

Indonesia is one of the world’s largest consumer of soybean (G. max L.) The average consumptions of 

tempeh and tofu in 2014 were 6.95 kg and 7.07 kg per person yr
‒1

, respectively. Increasing population 

causes the increase in domestic soybean demand. The domestic soybean production has not been able 

to meet the domestic demand, hence the need to import soybeans about 1.96 × 10
6
 t [1]. To increase 

domestic soybean production, the government targets to have nearly 1.5 × 10
6
 ha of soybean area.  

Theoretically, Indonesia has a land area of 188.2 × 10
6
 ha, consisting of dry land (148 × 10

6
 ha) and 

wetland, including swamp land (peat, tidal and swampy land) and land that has become a permanent 

rice field. About 148 × 10
6
 ha of dry land can be grouped into acidic dry land (102.8 × 10

6
 ha) and 

non-acid upland area (45.2 × 10
6
 ha) [2]. Dry land has great opportunities to be developed for soybean 

extensification if there is availability of adaptive and productive soybean variety. 

Research on some soybean varieties in dry land showed that soybean varieties of Wilis, Slamet and 

Tanggamus have the potential to be developed due to their good adaptation and productivity in the dry 

land [3]. In Midsouthern USA, Bellaloui et al. [4] develop soybean with high seed nutritional values 
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and high germination under dryland conditions. Another research also reported that a high heat and 

drought in the ESPS (Early Soybean Production System) are still major environmental stress factors, 

resulting in poor seed quality and yield reduction for heat sensitive soybeans, especially under dryland 

conditions [5, 6]. Indeed, the land psycho-chemical have become a problem on dry land, such as soil 

less fertile, reacted acid, contain high Al, Fe and Mn, poor in organic matter and essential macro 

nutrients (N, P, K, Ca and Mg) and water deficit [7]. 

Some efforts have been done to optimize the dry land for soybean development, such as by adding 

the soil conditioner. The application of chicken manure ameliorant have been reported increase the 

soybean yield up to 2.4 t ha‒1
 [8]. A study using various Nitrogen sources to determine the growth 

analysis of several soybean genotypes in dry land obtained the combinations of Bradyrhizobium sp. 

and manure 5 t ha
‒1

 as the best treatment [9]. However, it should be note that the application of soil 

conditioner has an impact on the increasing costs of soybean farming and the application of soil 

conditioner must be carried out continuously. Thus the provision of soybean varieties adaptive to dry 

land are considered more advantageous than the use of soil conditioner [10, 11]. Moreover, Singh et al. 

[12] also stated the necessity to use resistant varieties in the improvement of genetic resistance to 

abiotic stresses. This is reasonable because the availability of those resistant varieties do not require 

additional farming costs, the effect of long-term adaptive varieties, and it is compatible with other 

components of soybean cultivation technology. 

A screening on soybean resistance to low acid soil have been conducted for 2 yr [13]. The study 

obtained several acid tolerant genotypes with normal root growth and higher seed yield at       pH < 5.5. 

Ojo et al. [14] screened 55 soybean genotypes and obtained eight acid tolerant varieties. The 

evaluation of several soybean genotypes in acidic dry land in Indonesia have obtained two genotypes 

(G4AB and G115H/Kaba//Kaba///Kaba-8-6) adaptive at pH 4.73 to 5.04 [15]. Furthermore, soybean 

genotype adaptive to acid soil was characterized by its ability to maintain the plant height, and 

followed by a high number of node per plant and pod per plant. The research aims were to identify and 

characterize soybean genotypes which able to produce high yield in acidic dry land of Kalimantan. 

2. Materials and method 

The field trials were conducted in two locations of dry land in South Kalimantan, namely Gunung 

Makmur Village and Kuala Tambangan Village (Takisung District, Tanah Laut Regency) from May to 

August 2017. The research materials consisted of ten soybean (Glycine max L. Merrill) promising 

lines and two check varieties, i.e. Demas 1 and Anjasmoro (table 1). 

A randomized block design with twelve genotypes and four replications was used on each location. 

The plot size was 2.0 m × 4.5 m, 40 cm × 15 cm plant spacing, two seeds per hill. Fertilizer consisted 

of 250 kg ha‒2
 Phonska, 100 kg SP 36, and 1 t ha

‒1
 organic fertilizer which applied entirely after 

planting. Weed control was done 2 wk and 4 wk after planting. Pest and disease was also intensively 

controlled.  

Soil sample was collected on each location before planting. Soil sampling was done at five diagonal 

points and then it mixed for each location. Soil analysis consisted of actual pH (H2O), potential pH 

(KCl), P2O5 (Bray I), exchangeable Al and exchangeable H. Observation was made on (i) plant age 

characters (days to flowering and days to maturity), (ii) plant growth (plant height, number of 

branches, number of node, number of filled pod, and number of empty pod), and (iii) seed characters 

(100 weight and seed yield). Data were analyzed using randomized block design over locations and 

cluster analysis. 

Table 1. Genetic materials used in two locations of dry land. 

No Genotype Source
a
 Remarks 

1 11 AB UNIB Promising line 

2 13 ED UNIB Promising line 
3 14 DD UNIB Promising line 
4 19 BE UNIB Promising line 

Continue on next page 
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No Genotype Source

a
 Remarks 

5 25 EC UNIB Promising line 
6 G511H/Kaba//Kaba///Kaba-8-6 ILETRI Promising line 
7 G511H/Anjs//Anjs-2-10 ILETRI Promising line 
8 G511H/Anjs-1-3 ILETRI Promising line 
9 G511H/Anj//Anj///Anj-11-2 ILETRI Promising line 
10 G511H/Arg//Arg-2-1 ILETRI Promising line 
11 Demas 1 ILETRI Released variety 

12 Anjasmoro ILETRI Released variety 
a
UNIB = University of Bengkulu, ILETRI = Indonesian Legume and Tuber Crops Research Institute 

3. Result and discussion 

3.1. Soil properties 

Two locations of dry land which used in this study have different soil properties (table 2). Location of 

Gunung Makmur has pH H2O 6.1 and pH KCl 4.2, and Kuala Tambangan has pH H2O 5.8 and pH 

KCl 5.0. It showed that location of Kuala Tambangan was more acid than Gunung Makmur. The P2O5 

content in Gunung Makmur was higher than in Kuala Tambangan, whereas the Al exchangeable and   

H exchangeable was undetectable. 

Table 2. Soil properties in two locations of dry land. 

Location pH 

H2O 

pH 

KCl 

P2O5 

Bray I (µg g
‒1

) 

Al-dd H-dd 

KCl 1 N  (Cmpl
+
 kg

‒1
) 

Gunung Makmur Village, Takisung 

District, Tanah Laut Regency 

6.1 4.2 370.00 0.4 0.8 

Kuala Tambangan Village, Takisung 

District, Tanah Laut Regency 

5.8 5.0 191.00 0.0 0.0 

3.2. Combined analysis of variance 

The combined analysis of variance for plant age, growth and seed characters was presented in table 3. 

The interaction of genotype (G) and location (L) was significant for days to maturity, number of 

empty pod, 100 seed weight, and seed yield; indicate that genotype by environment interaction (G × L) 

affecting those characters. Location was significant for all characters, except number of branches, 

number of nodes, and number of filled pod. Genotype was significant for all characters studied, 

showed the characters difference on each genotype. CV value vary from 1.44 % to 39.10 % (table 2). 

Table 3. Combined analysis of variance for yield and yield components of 12 soybean genotypes  

in dry land. 

No Characters Mean square CV (%) 

Replication|R Location (L) Genotype (G) L × G  

1 Days to maturity  0.0937
ns

 0.5937
**

 38.9573
**

 4.7755
**

 2.53 

2 Days to flowering 1.6493
ns

 14.2604
**

 98.6165
**

 1.7831
ns

 1.44 

3 Plant height 169.7262
ns

 915.3202
**

 238.2238
**

 82.8571
ns

 15.29 

4 Number of branches 1.1748
*
 0.8085

ns
 1.8303

**
 0.4733

ns
 25.17 

5 Number of nodes 103.3521
ns

 0.0001
ns

 121.6175
**

 108.7895
ns

 39.10 

6 Number of filled pod 318.6465
ns

 224.5122
ns

 239.9915
**

 192.1885
ns

 28.92 

7 Number of empty pod 16.1353
ns

 1148.5817
**

 30.6788
**

 33.4072
**

 20.23 

8 100 seed weight 0.5577
ns

 94.4066
**

 23.5993
**

 2.9521
**

 3.86 

9 Seed yield 0.6086
**

 0.2784
*
 0.9429

**
 0.2786

**
 13.23 

Notes: CV = coefficient of variation; ns = not significant; 
*
 = significant at p = 0.05; 

**
 = significant at p = 0.01  

Tabel 1. Continued. 
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3.3. Characters of days to maturity 

In Indonesia, plant age is become important character due to soybean is cultivated three times a year in 

various agro ecosystem. The days to flowering was varied between genotypes as well as locations. The 

average of days to flowering in Gunung Makmur and Kuala Tambangan was 31 d (table 4). The range 

of days to flowering in Gunung Makmur was 28 d to 34 d, whereas in Kuala Tambangan was 28 d to 

34 d. 

The average of days to maturity in two locations was almost equal, i.e. 80 d and 81 d in Gunung 

Makmur and Kuala Tambangan, respectively (table 3). The days to maturity in Gunung Makmur 

ranged from 76 d to 84 d. The check variety of Demas 1 has medium maturity (84 d), and several 

genotypes has early maturity (76 d to 78 d). In Kuala Tambangan, the days to maturity ranged from  

76 d to 85 d. In this location was also obtained five genotypes with days to maturity under 80 d, which 

was categorized in Indonesia as early maturity.  

Table 4. Days to flowering and days to maturity of 12 soybean genotypes in dry land. 

No Genotype Days to flowering (d) Days to maturity (d) 

GMK  KTB  GMK  KTB  

1 11 AB 33 32 33 83 83 83 

2 13 ED 28 34 31 83 86 85 

3 14 DD 30 31 31 83 83 83 

4 19 BE 29 28 29 81 83 82 

5 25 EC 29 29 29 82 85 84 

6 G511H/Kaba//Kaba///Kaba-8-6 29 29 29 78 79 79 

7 G511H/Anjs//Anjs-2-10 30 31 31 76 76 76 

8 G511H/Anjs-1-3 34 34 34 78 78 78 

9 G511H/Anj//Anj///Anj-11-2 28 28 28 76 77 77 

10 G511H/Arg//Arg-2-1 30 30 30 76 76 76 

11 Demas 1 34 34 34 84 85 85 

12 Anjasmoro 34 34 34 83 83 83 

Average 31 31 31 80 81 81 

GMK = Gunung Makmur Village, KTB = Kuala Tambangan Village,  = average 

3.4. Plant growth characters  

The plant growth characters in this study consisted of plant height, number of branches, number of 

nodes, and number of filled and empty pods (table 5 and table 6). The average of plant height in Kuala 

Tambangan (61.33 cm) was higher than in Gunung Makmur (56.44 cm), but the average number of 

branches in Gunung Makmur (2.82 branches per plant) was over than Kuala Tambangan               

(2.63 branches per plant). However, the number of nodes was similar between two locations,            

i.e. 19.79 nodes per plant. 

Other plant growth characters, namely number of filled and empty pod were presented in table 5. 

Number of filled pod in Gunung Makmur (48.25 filled pods per plant) was more than in Kuala 

Tambangan (43.86 filled pod per plant), but on the contrary, number of empty pods in Gunung 

Makmur (4.28 empty pods per plant) was less than in Kuala Tambangan (10.85 empty pods per plant). 

 

Table 5. Plant height, branches number, and nodes number of 12 soybean genotypes in dry land. 

No Genotype Plant height (cm) Number of branches 

per plant 

Number of nodes         

per plant 

GMK  KTB  GMK  KTB  GMK  KTB  

1 11 AB 53.73 45.50 49.62 2.13 2.08 2.10 17.42 13.58 15.50 

2 13 ED 64.25 64.34 64.29 2.83 2.92 2.88 20.00 20.25 20.13 

3 14 DD 54.84 65.33 60.08 3.33 3.00 3.17 20.92 20.59 20.75 

4 19 BE 53.92 56.67 55.29 3.17 3.25 3.21 22.34 20.59 21.46 

5 25 EC 50.75 68.75 59.75 3.00 3.42 3.21 19.09 40.25 29.67 

Continue on the next page 
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No Genotype Plant height (cm) Number of branches 

per plant 

Number of nodes         

per plant 

GMK  KTB  GMK  KTB  GMK  KTB  

6 G511H/Kaba//Kaba///Kaba-8-6 64.33 74.92 69.63 2.42 2.25 2.33 17.92 18.50 18.21 

7 G511H/Anjs//Anjs-2-10 64.00 59.67 61.83 2.75 2.00 2.37 21.00 15.67 18.33 

8 G511H/Anjs-1-3 54.75 51.75 53.25 2.17 2.25 2.21 20.50 14.50 17.50 

9 G511H/Anj//Anj///Anj-11-2 49.34 57.84 53.59 2.67 2.17 2.42 18.17 15.50 16.83 

10 G511H/Arg//Arg-2-1 53.34 58.42 55.88 2.92 1.83 2.38 18.75 12.92 15.83 

11 Demas 1 64.17 71.67 67.92 3.25 3.83 3.54 20.92 25.92 23.42 

12 Anjasmoro 49.92 61.09 55.50 3.17 2.58 2.87 20.50 19.25 19.88 

Average 56.44 61.33 58.89 2.82 2.63 2.72 19.79 19.79 19.79 

GMK = Gunung Makmur Village, KTB = Kuala Tambangan Village,  = average 

Table 6. Number of filled and empty pods of 12 soybean genotypes in dry land. 

No Genotype Number of filled pod  

per plant 

Number of empty pod  

per plant 

GMK  KTB  GMK  KTB  

1 11 AB 40.38 41.59 40.98 3.02 12.50 7.76 

2 13 ED 53.00 41.17 47.08 2.50 15.50 9.00 

3 14 DD 52.83 47.92 50.38 9.58 13.08 11.33 

4 19 BE 46.75 44.42 45.58 3.17 13.08 8.13 

5 25 EC 51.83 62.67 57.25 2.50 13.83 8.17 

6 G511H/Kaba//Kaba///Kaba-8-6 46.33 46.09 46.21 1.33 9.42 5.37 

7 G511H/Anjs//Anjs-2-10 49.75 36.50 43.12 3.34 9.34 6.34 

8 G511H/Anjs-1-3 45.75 37.17 41.46 4.84 6.00 5.42 

9 G511H/Anj//Anj///Anj-11-2 47.59 34.25 40.92 5.08 8.67 6.87 

10 G511H/Arg//Arg-2-1 49.59 36.84 43.21 5.08 5.34 5.21 

11 Demas 1 47.17 48.17 47.67 4.84 10.59 7.71 

12 Anjasmoro 48.09 49.59 48.84 6.08 12.83 9.46 

Average 48.25 43.86 46.06 4.28 10.85 7.56 

GMK = Gunung Makmur Village, KTB = Kuala Tambangan Village,  = average 

3.5. Seed characters 

Seed characteristics, especially seed yield, is a complex character which determined by various plant 

age and growth attributes. The average of seed size in Gunung Makmur (15.05 g per 100 seeds) was 

higher than in Kuala Tambangan (13.07 g per 100 seeds). The similar pattern also showed in seed 

yield, i.e. location of Gunung Makmur (2.48 t ha
‒1

) produce higher yield than location of Kuala 

Tambangan (2.37 t ha
‒1

) (table 7). 

Based on seed size average of two locations, genotype G511H/Arg//Arg-2-1 has larger size    

(17.40 g per 100 seeds) than others. The highest yield was produced by G511H/Anjs-1-3 (2.99 t ha
‒1

), 

followed by 19BE (2.74 t ha
‒1

). The check variety of Demas 1 (1.64 t ha
‒1

) was less productive than 

Anjasmoro variety which produce 2.16 t ha
‒1

. 

3.6. Grouping of genotypes 

Grouping of soybean genotypes was using the average of all characters from two locations (figure 1). 

Based on cluster analysis, it was grouped into five clusters, namely cluster I (one genotype) cluster II 

(four genotypes), cluster III (three genotypes), cluster IV (three genotypes), and cluster V (one 

genotype). Cluster I was characterized by relatively short plant and a few number of branches and 

nodes. Cluster II was characterized by early maturity and relatively high yield. Genotypes in cluster III 

have high number of branches. Cluster IV was characterized by relatively great height. Furthermore, 

cluster V has the highest number of nodes and number of filled pods. The highest-yield genotype in 

two locations (G511H/Anjs-1-3) has similarly agronomic characteristics with G511H/Anj//Anj///Anj-

11-2 and Anjasmoro. The best next genotype was 19 BE which has similarly agronomic characteristics 

Tabel 5. Continued. 
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with 14DD and Anjasmoro. Thus, genotypes which located in cluster II and III can be considered as 

gene source for improving soybean adaptation in dry land. Meanwhile, G511H/Anjs-1-3 and 19BE 

can be recommended to be developed in dry land. 

Table 7. The weight of 100 seed and seed yield of 12 soybean genotypes in dry land. 

No Genotype 100 seed weight (g) Seed yield (t ha
‒1

) 

GMK  KTB  GMK  KTB  

1 11 AB 15.60 14.10 14.85 2.72 2.51 2.61 

2 13 ED 14.20 12.10 13.15 2.59 2.03 2.31 

3 14 DD 14.60 11.70 13.15 2.54 2.37 2.46 

4 19 BE 15.00 12.50 13.75 3.18 2.30 2.74 

5 25 EC 15.20 12.20 13.70 2.37 2.27 2.32 

6 G511H/Kaba//Kaba///Kaba-8-6 16.30 13.20 14.75 2.25 2.13 2.19 

7 G511H/Anjs//Anjs-2-10 17.20 14.50 15.85 2.37 2.75 2.56 

8 G511H/Anjs-1-3 16.30 12.70 14.50 3.01 2.96 2.99 

9 G511H/Anj//Anj///Anj-11-2 14.50 13.30 13.90 2.51 2.82 2.67 

10 G511H/Arg//Arg-2-1 17.70 17.10 17.40 2.66 2.30 2.48 

11 Demas 1 10.00 10.50 10.25 1.56 1.72 1.64 

12 Anjasmoro 14.00 12.90 13.45 2.01 2.30 2.16 

Average 15.05 13.07 14.06 2.48 2.37 2.43 

GMK = Gunung Makmur Village, KTB = Kuala Tambangan Village,  = average 

Genotype

S
im
ila
ri
ty

561124123109871

23.68

49.12

74.56

100.00

 

Figure 1. Grouping of 12 soybean genotypes based on agronomic characters. 

3.7. Discussion 

Strategy for increasing national soybean production can be done through intensification of lowland or 

upland in Java Island, or extensification to outside area of Java Island. The availability of land area 

outside Java Island is still large, especially dry land. However, efforts to expand the area outside 

Java is have to deal with soil psycho-chemical problems, such nutrition imbalance and drought stress. 

The most ideal approach to optimize the use of dry land (both acid and non-acidic) outside of Java is 

by providing soybean varieties adaptive to dry land. Furthermore, genetic improvement of soybean for 

abiotic stress is an economically feasible option [16]. 
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Various studies have shown the existence of the genotype by environment interaction [17, 19-21], 

which suggests a specific adaptation of each soybean genotype to particular environments. In this 

study also obtained the genotype by environment interaction for days to flowering, number of empty 

pod, 100 seed weight, and seed yield. As implication, the best genotype in Gunung Makmur was 

19BE, and followed by G511H/Anjs-1-3 and 11AB. Meanwhile, the best genotype in Kuala 

Tambangan was G511H/Anjs-1-3, followed by G511H/Anj//Anj///Anj-11-2 and G511H/Anjs//Anjs-2-

10. There was changing in the superiority rank among two locations, due to the existence of the 

genotype by environment interaction  

The characteristics of the study sites, i.e. the location of Gunung Makmur has pH of 6.1 and Kuala 

Tambangan has pH 5.8. The average seed yield in Gunung Makmur was 2.48 t ha
‒1

, whereas in Kuala 

Tambangan was 2.37 t ha
‒1

. The soil pH seems to be correlated with soybean productivity. Adie & 

Krisnawati [15] reported that the lower soil pH will decrease the soybean productivity. Kuswantoro & 

Zen [22] screened soybean genotypes at pH H2O 4.3, exchangeable-Al 3.92 mL eq per 100 g, and Al 

saturation 56.48 %, and obtained two tolerant genotypes at those environments. Furthermore, in 

Nigeria, the soybean characteristics which tolerant to pH < 5.5 were characterized by root system 

capability. Manassila et al. [23] using approach of adaptive acid tolerance response (ATR), to 

investigate the role of protein in acid tolerance or adaptive acid tolerance.  

Soybean yield is a complex characters which constitute by various agronomic traits [24‒26]. In this 

study, the decrease in soil pH decreases some agronomic characters, namely the number of branches, 

the number of pods, the seed size, and yield. Conversely, decreasing soil pH increases the character of 

plant height and number of empty pods. A study by Kuswantoro [18] reported that soybean genotype 

which able to maintain the high number of filled pods showed good adaptation to acidic dry land. 

Another study about soybean response to three water treatments showed that water stress affected 

plants by reducing the number of flowers produced, the leaf surface area as well as the relative leaf 

water content [27]. A study in chickpea showed that root length density, total root dry weight, deep 

root dry weight and root-shoot ratio were found to be associated with tolerance to water stress 

environment [28]. On soybean, root characteristic have improve drought avoidance by increasing 

water uptake from the soil profile [29]. An optimal root system will have an implication on the upper 

ground of agronomic characters. A high productivity of genotype was generally have good agronomic 

performance. The plant height of the two best genotypes were about 54 cm, and the number of pods 

per plants were 45 pods, respectively. 

The check varieties which used in this study were Anjasmoro and Demas 1. The characteristics of 

Anjasmoro are large seed size and pod shatter resistant, whereas Demas 1 is soybean adaptive to 

acidic dry land which had released in 2014. The performance of those two varieties in acidic dry land 

of Kalimantan were not optimal. In fact both were only able to produce below the average yield of all 

tested genotypes. Nowadays, Anjasmoro has widely spread, especially in dry land. Based on the 

dendogram of agronomic characters (Figure 1), it showed that the highest yielding genotype has 

similarity characters with Anjasmoro. Thus it provide wide opportunity to be accepted by farmers 

4. Conclusion 
Soybean productivity in dry land was potential to increase by providing soybeans adaptive to dry land. 

The use of those cultivars do not affect the agronomic characters, such as plant age, seed size and 

yield. Soybean genotypes G511H/Anjs-1-3 and 19BE were potentially be developed in acidic dry 

land, especially in Kalimantan. 

Acknowledgment 

The authors would like to acknowledge the Indonesian Agency for Agricultural Research and 

Development (IAARD) for funding this research through KP4S Program 2017. The authors would 

also like to thank Arifin SP and Agus Supeno SP, who have helped during the field research. 

 



The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012027

IOP Publishing

doi:10.1088/1755-1315/293/1/012027

8

 

 

 

 

 

 
References 

[1] Ministry of Agriculture of Indonesia 2015 Outlook Komoditas Pertanian Subsektor Tanaman 

Pangan: Kedelai [Outlook for Agricultural Commodities in Food Crop Subsector: Soybeans] 

(Jakarta: Pusat Data dan Informasi Sistem Pertanian) p 73 [in Bahasa Indonesia] 

 http://epublikasi.setjen.pertanian.go.id/epublikasi/outlook/2015/Tanaman%20Pangan/Outlook%

20Kedelai%202015/files/assets/common/downloads/Outlook%20Kedelai%202015.pdf 

[2] Mulyani A 2006 Potensi lahan kering masam untuk pengembangan pertanian [Wry dry land 

potential for agricultural development] Warta Penelitian dan Pengembangan Pertanian 28 

16‒17 [in Bahasa Indonesia] 

 http://pustaka.setjen.pertanian.go.id/publikasi/wr282069.pdf  

[3] Kriswantoro H, Murniati N, Ghulamahdi M and Agustina K 2016 Uji adaptasi varietas kedelai 

di lahan kering kabupaten Musi Rawas Sumatera Selatan [Adaptation test for soybean 

varieties in dry land of Musi Rawas district, South Sumatra] Prosiding Simposium dan 

Seminar Bersama PERAGI-PERHORTI-PERIPI-HIGI [Proceedings of the Symposium and 

Joint Seminar PERAGI-PERHORTI-PERIPI-HIGI], ed Melati M, Aziz S A et al. (Bogor: 

Bogor Agricultural University) pp 281‒85 [in Bahasa Indonesia] 

 https://repository.ipb.ac.id/bitstream/handle/123456789/59904/PRO2012_HKR.pdf?sequence=1

&isAllowed=y  

[4] Bellaloui N, Smith J R, Mengistu A, Ray J D and Gillen A M 2017 Evaluation of exotically-

derived soybean breeding lines for seed yield, germination, damage, and composition under 

dryland production in the Midsouthern USA Front. Plant Sci. 8 1‒20 

 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5327356/  

[5] Smith J R, Mengistu A, Nelson R L and Paris R L 2008 Identification of soybean accessions 

with high germinability in high-temperature environments Crop Sci. 48 2279–88 

 https://pubag.nal.usda.gov/download/23724/PDF  

[6] Mengistu A, Castlebury L A, Smith J R, Ray J D and Bellaloui N 2009 Seasonal progress of 

Phomopsis longicolla infection on soybean plant parts and its relationship to seed quality 

Plant Dis. 93 1009–18 

 https://pubag.nal.usda.gov/download/38428/PDF  

[7] Arsyad D M A and Purwantoro 2010 Kriteria seleksi dan toleransi galur kedelai pada lahan 

kering masam [Criteria for selection and tolerance of soybean strains on acid dry land] 

Penelitian Pertanian Tanaman Pangan 29 98‒104 [in Bahasa Indonesia] 

 http://pangan.litbang.pertanian.go.id/files/05-pp022010.pdf  

[8] Purba R 2015 Kajian pemanfaatan amelioran pada lahan kering dalam meningkatkan hasil dan 

keuntungan usahatani kedelai [Study of the use of ameliorants on dry land in increasing 

yields and benefits of soybean farming] Pros. Sem. Nas. Masy. Biodiv. Indon. 1(6) 1483‒86 

[in Bahasa Indonesia] 

 http://biodiversitas.mipa.uns.ac.id/M/M0106/M010638.pdf  

[9] Hasanah Y, Nisa T C, Hapsoh and Hanum H 2014 Growth analysis of soybean varieties at dry 

land with application of nitrogen sources IJSTR 3 123‒26 

 http://www.ijstr.org/final-print/june2014/Growth-Analysis-Of-Soybean-Varieties-At-Dry-Land-

With-Application-Of-Nitrogen-Sources-.pdf  

[10] Akinrinde E A, Iroh L, Obigbesan G O, Hilger T, Neumann G and Romheld V 2006 

Differential expression of aluminium tolerance mechanisms in Cowpea genotypes under 

phosphorus limitation J. Appl. Sci. 6 854‒59 

 https://scialert.net/fulltextmobile/?doi=jas.2006.854.859  

[11] Ezeh K N, Omogoye A M and Akinrinde E A 2007 Aluminum influence on performance of 

some cowpea (Vigna unguiculata) varieties on a Nigerian Alfisol WJAS 3 517‒22 

 https://pdfs.semanticscholar.org/f4f9/7488dd88bbc897a1c799b41bb8689d329ee2.pdf  

 

 

http://epublikasi.setjen.pertanian.go.id/epublikasi/outlook/2015/Tanaman%20Pangan/Outlook%20Kedelai%202015/files/assets/common/downloads/Outlook%20Kedelai%202015.pdf
http://epublikasi.setjen.pertanian.go.id/epublikasi/outlook/2015/Tanaman%20Pangan/Outlook%20Kedelai%202015/files/assets/common/downloads/Outlook%20Kedelai%202015.pdf
http://pustaka.setjen.pertanian.go.id/publikasi/wr282069.pdf
https://repository.ipb.ac.id/bitstream/handle/123456789/59904/PRO2012_HKR.pdf?sequence=1&isAllowed=y
https://repository.ipb.ac.id/bitstream/handle/123456789/59904/PRO2012_HKR.pdf?sequence=1&isAllowed=y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5327356/
https://pubag.nal.usda.gov/download/23724/PDF
https://pubag.nal.usda.gov/download/38428/PDF
http://pangan.litbang.pertanian.go.id/files/05-pp022010.pdf
http://biodiversitas.mipa.uns.ac.id/M/M0106/M010638.pdf
http://www.ijstr.org/final-print/june2014/Growth-Analysis-Of-Soybean-Varieties-At-Dry-Land-With-Application-Of-Nitrogen-Sources-.pdf
http://www.ijstr.org/final-print/june2014/Growth-Analysis-Of-Soybean-Varieties-At-Dry-Land-With-Application-Of-Nitrogen-Sources-.pdf
https://scialert.net/fulltextmobile/?doi=jas.2006.854.859
https://pdfs.semanticscholar.org/f4f9/7488dd88bbc897a1c799b41bb8689d329ee2.pdf


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012027

IOP Publishing

doi:10.1088/1755-1315/293/1/012027

9

 

 

 

 

 

 
[12] Singh R K, Refuerzo L and Redona E 2010 Varietal improvement for abiotic stress tolerance in 

crop plants: special reference to salinity in rice Abiotic Stress Adaptation in Plants: 

Physiological, Molecular and Genomic Foundation ed A Pareek, S K Sopory, et al. 

(Netherland: Springer) pp 387–415 

 https://www.researchgate.net/publication/226668115_Varietal_Improvement_for_Abiotic_Stres

s_Tolerance_in_Crop_Plants_Special_Reference_to_Salinity_in_Rice  

[13] Uguru M I, Oyiga B C and Jandong E A 2012 Responses of some soybean genotypes to 

different soil pH regimes in two planting seasons AJPSB 6 26‒37 

 http://www.globalsciencebooks.info/Online/GSBOnline/images/2012/AJPSB_6(1)/AJPSB_6(1)

26-37o.pdf  

[14] G O S, Bello L L and Adeyemo M O 2010 Genotypic variation for acid stress tolerance in 

soybean in the humid rain forest acid soil of south Eastern Nigeria J. Appl. Biosci. 36 

2360‒66 

 http://www.m.elewa.org/JABS/2010/36/5.pdf  

[15] Adie M M and Krisnawati A 2016 Identification of soybean genotypes adaptive and productive 

to acid soil agro-ecosystem Biodiversitas 17 565‒70 

 http://biodiversitas.mipa.uns.ac.id/D/D1702/D170225.pdf  

[16] Pathan M S, Lee J D, Shannon J G and Nguyen H T 2007 Recent advances in breeding for 

drought and salt stress tolerance in soybean Advances in Molecular Breeding Toward 

Drought and Salt Tolerant Crops ed M A Jenks, P M Hasegawa, et al. (Dordrecht: Springer) 

p 739‒73 

 https://link.springer.com/chapter/10.1007/978-1-4020-5578-2_30  

[17] Cucolotto M, Pipolo V C, Garbuglio D D, Junior N S F, Destro D and Kamikoga M K 2007 

Genotype × environment interaction in soybean: evaluation through three methodologies 

Crop Breed. Appl. Biotech. 7 270‒77 

 http://www.sbmp.org.br/cbab/siscbab/uploads/bd6b9df0-0cf1-116a.pdf  

[18] Kuswantoro H 2014 Potential yield of soybean promising lines in acid soil of Central Lampung, 

Indonesia Intl. J. of Plant Biol. 5 45‒8 

 https://www.researchgate.net/publication/273340545_Potential_yield_of_soybean_promising_li

nes_in_acid_soil_of_Central_Lampung_Indonesia   

[19] Karasu A, Oz M, Goksoy A T and Turan Z M 2009 Genotype by environment interactions, 

stability, and heritability of seed yield and certain agronomical traits in soybean [Glycine 

max (L.) Merr.] Afr. J. Biotechnol. 8 580‒90 

 https://www.ajol.info/index.php/ajb/article/view/59880  

[20] Zhe Y, Lauer J G, Borges R and de Leon N 2010 Effects of genotype × environment interaction 

on agronomic traits in soybean Crop Sci. 50 696‒702 

 http://corn.agronomy.wisc.edu/Pubs/JL_JournalArticles/696.pdf  

[21] Ngalamu T, Ashraf M and Meseka S 2013 Soybean (Glycine max L.) genotype and 

environment interaction effect on yield and other related traits Am. J. Exp. Agric. 3 977‒87 

 https://cgspace.cgiar.org/handle/10568/76435  

[22] Kuswantoro H and Zen S 2013 Performance of acid-tolerant soybean promising lines in two 

planting seasons International Journal of Biology 5 49–56 

 http://www.ccsenet.org/journal/index.php/ijb/article/view/27472  

[23] Manassila M, Nuntagij A, Tittabutr P, Boonkerd N and Teaumroong N 2012 Growth, 

symbiotic, and proteomics studies of soybean Bradyrhizobium in response to adaptive acid 

tolerance Afr. J. Biotechnol. 11 14899‒910 

 https://www.ajol.info/index.php/ajb/article/viewFile/129472/119021  

[24] Toledo J F F, de Carvalho C G P, Arias C A A, de Almeida L A, Brogin R L, de Oliveira M F, 

Moreira J U V, Ribeiro A S and Hiromoto D M 2006 Genotype and environment interaction 

on soybean yield in Mato Grosso State, Brazil Pesq. Agropec. Bras. 4(5) 785‒91 

 http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-204X2006000500010  

https://www.researchgate.net/publication/226668115_Varietal_Improvement_for_Abiotic_Stress_Tolerance_in_Crop_Plants_Special_Reference_to_Salinity_in_Rice
https://www.researchgate.net/publication/226668115_Varietal_Improvement_for_Abiotic_Stress_Tolerance_in_Crop_Plants_Special_Reference_to_Salinity_in_Rice
http://www.globalsciencebooks.info/Online/GSBOnline/images/2012/AJPSB_6(1)/AJPSB_6(1)26-37o.pdf
http://www.globalsciencebooks.info/Online/GSBOnline/images/2012/AJPSB_6(1)/AJPSB_6(1)26-37o.pdf
http://www.m.elewa.org/JABS/2010/36/5.pdf
http://biodiversitas.mipa.uns.ac.id/D/D1702/D170225.pdf
https://link.springer.com/chapter/10.1007/978-1-4020-5578-2_30
http://www.sbmp.org.br/cbab/siscbab/uploads/bd6b9df0-0cf1-116a.pdf
https://www.researchgate.net/publication/273340545_Potential_yield_of_soybean_promising_lines_in_acid_soil_of_Central_Lampung_Indonesia
https://www.researchgate.net/publication/273340545_Potential_yield_of_soybean_promising_lines_in_acid_soil_of_Central_Lampung_Indonesia
https://www.ajol.info/index.php/ajb/article/view/59880
http://corn.agronomy.wisc.edu/Pubs/JL_JournalArticles/696.pdf
https://cgspace.cgiar.org/handle/10568/76435
http://www.ccsenet.org/journal/index.php/ijb/article/view/27472
https://www.ajol.info/index.php/ajb/article/viewFile/129472/119021
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-204X2006000500010


The 2nd International Conference on Natural Resources and Life Sciences (NRLS)

IOP Conf. Series: Earth and Environmental Science 293 (2019) 012027

IOP Publishing

doi:10.1088/1755-1315/293/1/012027

10

 

 

 

 

 

 
[25] Hu Z, Zhang H, Kan G, Ma D, Zhang D, Shi G, Hong D, Zhang G and Yu D 2013 

Determination of the genetic architecture of seed size and shape via linkage and association 

analysis in soybean (Glycine max L. Merr.) Genetica 141 247–54 

 https://www.ncbi.nlm.nih.gov/pubmed/23754189  

[26] Zhang H D, Hao D, Eldermanuelsitoe H, Yin Z, Zhang V and Yu D 2015 Genetic dissection of 

the relationship between plant architecture and yield component traits in soybean (Glycine 

max) by association analysis across multiple environments Plant Breeding 134(5) 564‒72 

 https://onlinelibrary.wiley.com/doi/abs/10.1111/pbr.12305  

[27] Mabulwana P T 2013 Determination of drought stress tolerance among soybean varieties using 

morphological and physiological markers [Thesis] (Limpopo: Faculty of Science and 

Agriculture University of Limpopo) p 83 

 https://www.proteinresearch.net/poems/images/projects/0073/abstract/1-2-4a-1-4o-sp-

mabulwana-pt-2013.pdf  

[28] Purushothaman R, Krishnamurthy L, Upadhyaya H D, Vadez V and Varshney R K 2016 

Genotypic variation in soil water use and root distribution and their implications for drought 

tolerance in chickpea Funct. Plant Biol. 44 235‒52 

 http://oar.icrisat.org/9805/  

[29] Manavalan L P, Guttikonde S K, Nguyen V T, Shannon J C and Nguyen H T 2010 Evaluation 

of diverse soybean germplasm for root growth and architecture Plant Soil 330 503‒14 

 https://link.springer.com/article/10.1007%2Fs11104-009-0222-8  

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/23754189
https://onlinelibrary.wiley.com/doi/abs/10.1111/pbr.12305
https://www.proteinresearch.net/poems/images/projects/0073/abstract/1-2-4a-1-4o-sp-mabulwana-pt-2013.pdf
https://www.proteinresearch.net/poems/images/projects/0073/abstract/1-2-4a-1-4o-sp-mabulwana-pt-2013.pdf
http://oar.icrisat.org/9805/
https://link.springer.com/article/10.1007%2Fs11104-009-0222-8

